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R. J. REYNOLDS TOBACCO COMPANY 
RESEARCH AND DEVELOPMENT DEPARTMENT 


Analytical Method No. 1005 
MENTHOL IN CIGARETTE SMOKE BY OAS CHROMATOGRAPHY . 


PRINCIPLE i 

Cigarette smoke is adsorhed on filter material which is subsequently 
extracted with chloroform. Aliquots of the extract are analyzed for menthol 
toy gas chromatography using anethole as the internal standard. 

APPARATUS AND REAGENTS 

1. CIGARETTE SMOKE MACHINE, 20-port, constant volume, automated 
Phipps and Bird, Inc. 

2. FILTER HOLDER, as described by Ogg (l), consisting of threaded 
inner and outer parts and gasket. 

3* FILTER DISC, CM 113A fiberglass, M-mm diameter, from Cambridge 
Filter Corp., East Syracuse, NY. 

A. RUBBER MEMBRANE, dental dam, 3.5 X 3.5 cm. with a V-6 mm bole in 
center. 

‘ 5. RUBBER O-RING, 3/8 in. inside diameter. 

6. ERLENf-EYER FLASK, 125-ml with glass stopper. 

7. GAS CHROMATOGRAPH, Hewlett-Packard 5710A with flame detector 
or equivalent. 

8. SYRINGE - 10 microliter. 

9. CHROMATOGRAPHIC COLUMN - Stainless steel, 1/8" X 2 feet, lOjf S.E. 30 
on gas chromosorb Q - 80-100 mesh. 

10. CHLOROFORM, distilled In glass. 

11. EXTRACTING SOLUTION, 0.25 mg anethole per ml* Dissolve 1 ml of 
anethole in a 1-gallon bottle of chloroform (3.79 L). Mix well. 

12. STANDARD MENTHOL SOLUTION, 0.15 mg menthol per ml. Accurately 
weigh .015 g of menthol into a 100-ml volumetric flask. Add 
extracting solution to volume and «1 t veil. 


PROCEDURE 

1. ADJUSTMENT OF SMOKING MACHINE 

Set up smoking machine &b described in Analytical Method No. 1000-1. 

Do HOT condition the cigarettes. 

2. SMOKING CIGARETTES 

Assemble filter holder with filter disc and rubber membrane In position. 

Then attach to the smoking machine. Select three cigarettes, one at a time 
at random, from a freshly'opened package . Mark each cigarette at the butt 
length to vhich it is to be smoked, taking care not to puncture the cigarette 
paper. NOTE : Cigarettes should not be removed from the package until immediately 
before lighting. Insert cigarettes through the boles In the membrane. Set the 
micro cutoff switches with thread and align cigarettes so that the mark on the 
butt coincides with the thread. Light and smoke 3 cigarettes in this manner. 

When the last cigarette has been smoked, detach the filter holder from the machine. 
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3. CALIBRATION OF GAS CHROMATOGRAPH 

Chromatograph a 5—pi aliquot of the standard menthol solution and 
determine mentholsanethole peak height ratio. Repeat this determination 
three times to calculate the average standard ratio factor of menthol to 
anethole. 

*». ANALYSIS j 

When the smoking operation has "been completed, transfer the filter disc 
from the holder to the 125-al Erlenmeyer flask containing 10.0 ml of extracting 
solution. Swirl filter disc in extracting solution, then allow to stand overnight. 

Operate the ehroaatogr&ph detector and column oven at 130*C with a helium 
flow of 30. For optimum peak symmetry and resolution, the column oven temperature 
and helium flow rate can vary. Adjust the flows of hydrogen and air to yield maximum 
sensitivity at a setting of 32 X 10. 

Chromatograph a 5-yl aliquot of the supernatant extract. Determine the 
menthol and anethole peak heights and calculate the peak height ratio of menthol 
to anethole. 
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